Fluorescence-quenching-resolved spectroscopy of proteins.
A new procedure is described for using fluorescence-quenching data of tryptophan residues in proteins to resolve their fluorescence emission spectra. In this concept the Stern-Volmer quenching plot is determined at each particular emission wavelength and iterative non-linear least-squares fitting procedure allowed to resolve the steady-state emission spectra into components. The resolved components, attributed to each of tryptophan residue, can be characterized by different accessibility to the quencher. The ability to resolve fluorescence emission spectra can be improved by using different kinds of efficient quenchers, which can selectively quench the emission of exposed or both exposed and buried fluorophores. The method was used to decompose emission fluorescence spectra in two-tryptophan-containing proteins; horse liver dehydrogenase, sperm whale apomyoglobin and metalloprotease from Staphylococcus aureus. The resolved spectra of alcohol dehydrogenase and metalloprotease are in excellent agreement with those previously obtained by single-photon counting or phase methods. The method presented here is technically simple and does not require expensive instrumentation.